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Improved Deicer and Pre-Wetting Agent 

This application is being filed as a PCT Ihtemational Patent Application in 
the name of CargUl, Incorporated, a U.S. national corporation and U.S. resident, on 
5 27 February 2001 , designating all countries expect the U.S. 

Field of the Invention 

The present invention relates to improved deicer compositions. More 
particularly, the invention is directed to molasses containing deicers which have 
10 improved corrosion resistance, and are suitable for use directiy as deicers or as pre- 
wetting agents for solid deicers. 

Background 

Solid deicers, such as rock salt (sodium chloride) and abrasives, such as 
1 5 sand, are commonly applied to roads and other surfaces dming winter months. 
These solid deicers and abrasives are often pre-wetted before being stored or 
£5)plied. Pre-wetting involves addition of a liquid to the solid deicer or abrasive in 
order to give it increased resistance to freezing, improved storage characteristics, 
flowability, and deicing performance. Brines of sodium chloride, calcium chloride, 
20 and magnesium chloride are often used for this purpose. Unfortunately, these 

chloride based materials have a tendency to accelerate corrosion of automobiles, 
maintenance equipment, and infrastructure. Therefore, a need exists for an improved 
deicer composition that is less corrosive, includmg a deicer composition that can be 
used alone or can be added to soUd deicers as a pre-wetting agent. 

25 

Summary of the Invention 

The present invention is directed to a liquid deicer composition suitable for 
use as a deicer or as a pre-coat for sohd deicers. The composition typically includes 
molasses sohds, magnesium chloride, and a corrosion inhibitor. In one 
30 implementation the liquid deicer composition includes from 1.0 to 70 percent 
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molasses solids; from 0.1 to 40 porcent magnesium chloride; and from 0 to 30 

I 

percent of a corrosion inhibitor. 

In specific embodiments the composition has less than 45 percent by weight 
molasses solids. Suitable molasses includes cane molasses, citrus molasses, wood 

5 molasses, grain molasses, and combinations thereof. The magnesium chloride may 
be derived from liquid bittern, including liquid bittrai containing 30 percent 
magnesium chloride. In some implementations the bittern contains less than 20 
percent magnesium chloride by weight. Suitable corrosion inhibitors include 
phosphate salts, such as orthophosphates, polyphosphates, pyrophosphates, and 

0 organic phosphonates. Also, triethanolamine can be used as a corrosion inhibitor in 
accordance with the invention. 

. In addition to these ingredients, the composition can also include a solid 
deicer, such as sodium chloride, calcium chloride, urea, acetate salts, and 
combinations thereof. Suitable solid deicers include sodium chloride and 

5 magnesium chloride mixtures. The liquid composition can be applied by spray to 
the solid deicer as a pre-treatment to improve the performance and application of tiie 
solid deicer. In most implementations the liquid composition is applied to the solid 
deicer at a mixing facility. Alternatively, the liquid composition can be appUed to 
the solid deicer at distributed locations, such as directly in a deicer dispensing truck. 

:0 A useful composition containing a solid deicer includes 0.5 to 13 percent by weight 
magnesium chloride; 0.6 to 1 ,5 percent monosodium phosphate; 1 .0 to 3 .0 percent 
by weight molasses solids; and 82 to 96 percent by weight sodium chloride, all on a 
dry solids basis. 

The above summary of the present invention is not intended to describe each 
15 discussed embodiment of the present invention. This is the purpose of the detailed 
description which follows. 

Detailed Description 
The present invention is directed to a liquid deicer composition suitable for 
(0 use as a deicer or as a pre-coat for solid deicers. The composition typically includes 
molasses solids, magnesium chloride, and a corrosion inhibitor. In one 
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implementation tiie liquid deicer composition includes from 1 .0 to 70 percent 
molasses solids; from 0.1 to 40 percent magnesium chloride; and from 0 to 30 
percent of a corrosion inhibitor. 

As used herein, the term "molasses solids" refers to the components of 

5 molasses that are not water, such as various carbohydrates (e.g. sugars) and proteins. 
Typical commercial grade molasses compositions used with the present invention 
are approximately 40 to 95 percent molasses solids, more typically approximately 70 
to 85 percent solids. Specific suitable molasses compositions have about 80 percent 
solids. Suitable molasses includes cane molasses, citrus molasses, wood molasses, 

10 grain molasses, and combinations thereof. 

The magnesium chloride may be derived, for example, from liquid bittern. 
As used herein, liquid bittem is a product derived from sea salt production, and is 
the hquid remaining after removal of sodium chloride from seawater. Liquid bittem 
normally contains water along with a high concentration of magnesium chloride and 

15 lower concentrations of other salts. In most implementations tiie liquid bittem 
contains from 20 to 35 percent magnesium chloride. However, in other 
implementations liquid bittem contains less than 20 percent magnesium chloride. 

Suitable corrosion inhibitors include phosphate salts, such as 
orthophosphates, polyphosphates, pyrophosphates, and organic phosphonates. Also, 

20 triethanolamme can be use as a corrosion inhibitor in accordance with the invention. 
Diammonium phosphate and monosodium phosphate are two specific phosphate 
salts that can be used individually or together to provide corrosion inhibition. 
Calcium phosphates are also suitable for use with the invention. 

In addition to these ingredients, the composition can also include a solid 

25 deicer, such as sodium chloride, magaesium chloride, calcium chloride, urea, acetate 
salts, and combinations thareof. In such implementations the solid deicer is 
normally presrat in a significantiy greater quantity than the molasses solids or the 
corrosion inhibitor. Typically the amount of solid deicCT is greater than twice the 
amount of molasses solids, and even more typically greater than ten times the 

30 amount of the molasses solids. 
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The liquid composition may be applied by spray to the solid deicer as a pre- 
treatment to improve the performance and application of the solid deicer. A suitable 
composition containing a deicer includes one or more phosphate salts, molasses 
solids, magnesium chloride, and sodium chloride. Specific embodiments have at 

5 least 0.5 percent by weight phosphate salt, at least 0.5 percent by weight molasses 
solids, at least 2.0 percent by weight magnesium chloride, and at least 70 percent by 
weight sodium chloride. Example concentrations for the various components are 0.5 
to 2.0 percent by weight of a phosphate salt, 0.5 to 2.0 percent by weight molasses 
solids, 2 to 6 percent by weight magnesium chloride, and 80 to 97 percent by wei^t 

0 sodium chloride. These percentages are all given as relative percentages to the other 
ingredients that are described. Additional ingredients (such as sand or water) can 
also be added to the composition, but do not change the relative percentages of these 
ingredients. 

Suitable specific compositions that can be used as a deicer can include 

5 greater than 0.5 percent by weight magnesium chloride, greater than 1 .0 percent by 
weight molasses solids, and greater than 80 percent by wei^t sodium chloride. For 
example, a composition can contain from 0.5 to 13 percent by weight magnesium 
chloride, from 1.0 to 3.0 percent by weight molasses solids, and fix)m 85 to 96 
percent by weight sodium chloride. Specific compositions contain &om 0.5 to 1 .5 

10 percent by weight monosodium phosphate, while other compositions contain up to 
2.0 percent by weight diammonium phosphate. 

Other example compositions are 0.5 to 1.5 percent by weight monosodium 
phosphate; 1.5 to 2.5 percent by weight liquid bittern; 1.5 to 2.5 percent by weight 
cane molasses solids; aud 90 to 96.5 percent by weight sodium chloride. The liquid 

15 bittern in this composition is typically from about 30 to 35 percent magnesium 

chloride. Thus, the composition contains fiiom about 0.5 to 1.0 percent magnesium 
chloride. Another suitable composition comprises 0.5 to 1.5 percent by weigjit 
monosodium phosphate; 0.5 to 1.0 percent by weight diammonium phosphate; 1.5 to 
2.5 percent by weight cane molasses solids; and 90 to 96.5 percent by weight sodium 

to chloride. Yet another suitable composition comprises 0.5 to 2.0 percent by weight 
monosodium phosphate; 1.5 to 2.5 percent by weight cane molasses solids; 1.5 to 
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2.5 percent chloride salt (such as magnesium chloride or calcium chloride); and 90 
to 96.5 percent by weight sodium chloride. 

When added as a pre-wetting agent, the compositions of the invention 
typically depress the freezing point of solid deicers or abrasives to which they are 

5 jqyplied, and inhibit corrosion. Thus, the compositions aid in reducinjg freezing and 
hardening of solid deicers into large pieces that are difiBcult to apply. To test this 
aspect of the present formulations, rock salt with approximately 2 percent moisture 
was stored at - 4 for 24 hours and checked for flowability. Rock salt samples 
containing 4.3 percent by weight of a pre-wetting agent containing 50 perc«it cane 

10 molasses (which was approximately 80 percent molasses solids) and 50 percent 

liquid magnesium chloride remained flowable, while the rock salt without the pre- 
wetting agent was frozen soUd. 

In order to demonstrate the improved properties of compositions formulated 
in accordance with the present invention, liquid magnesium chloride dmved from 

1 5 solar salt production (liquid bittern) was tested for corrosiveness when blended with 
varying levels of cane molasses. To test this corrosiveness, 1/2 inch flat steel 
washers meeting ASTM Specification F436, Type 1 were exposed to 3 pCTcent by 
volume dilutions of different liquid formulations. Triplicate sets of washers were 
subjected to repeated cycles of 10 minutes immersion in the test solution followed 

20 by 50 minutes of air drying for a period 72 hours. The results of this test are shown 
below in Table 1: 



Table 1 

Formulation Corrosion Rate (MPY*) 
25 100 %Uquid bittern 30 
5 % cane molasses, 95 % liquid bittern 17 
50% cane molasses, 50% liquid bittern 8 



(*MPY = mils per year) 



30 
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Table 1 demonstrates a significant decrease in the coirosiveness of the liquid 
deicer when molasses is added to the liquid. Even a relatively small dose of 
molasses can have a dramatic improvement in corrosion resistance, as demonstrated 
by the fonnulation containing just 5 percent molasses. An even greater 

5 improvement is demonstrated when equal portions of cane molasses and liquid 
bittern are combined, as demonstrated in the last formulation. 

The synergistic effect of the molasses and liquid bittern with other corrosion . 
inhibitors as a treatment for solid sodium chloride deicers was tested by using tiie 
liquid deicer composition as a pre-wetting agent on solid sodium chloride. The pre- 

1 0 wetting agent included 50 percent cane molasses and 50 percent liquid bittern (of 

which 30 percent was magnesium chloride). To test corrosiveness, 1/2 inch flat steel 
washers meeting ASTM Specification F436, Type 1 were exposed to 3 percent by 
weight dilutions ofdifferent solid formulations. Triplicate sets of washers were 
subjected to repeated cycles of 10 minutes immersion m the test solution followed 

15 by 50 minutes of air drying for a period 72 hours. The results of this test is shown 
below in Table 2: 

Table 2 

Deicer Composition Corrosion Rate 

20 (MPY) * 

1 00 % sodium chloride 5 1 

99.1 % sodium chloride, 0.9 % MSP 30 
95.7% sodium chloride, 4.3% pre-wetting agent 42 
94.8 % sodium chloride, 4.3 % pre-wetting agent, 0.9 % MSP 15 

25 

As demonstrated in Table 2, the composition with &e greatest reduction in 
corrosion was the composition containing the pre-wetting agent and the mono 
sodium phosphate (MSP). Untreated sodium chloride dCTionstrated a corrosion rate 
of 51 mils per year, and treatment with only MSP achieved a reduction of corrosion 
30 to 30 MPY. Use of only the pre-wetting agent decreased corrosion to 42 MPY. 

However, treatment with the combination of MSP and the pre-wetting agent brought 
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the corrosion rate down by 36 MPY to 15 MPY. Thus, in the example tested, a very 
significant complimentary effect was observed by combining tiie corrosion reducer 
with the molasses-containing pre-wetting agent Although phosphates have bem 
used as corrosion inhibitors for deicers, it is desirable to reduce the level of 

5 phosphate as much as possible to reduce cost as well as to reduce the amount of 
phosphate put into the environment 

While the present invention has been described witii reference to several 
particular unplementations, tiiose skilled in the art will recognize that many changes 
may be made hereto without departing from tibie spirit and scope of the present 

10 invention. 
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We Claim: 

1 . A deicer composition, the composition comprising on a water-jfree basis: 
from 1.0 to 70 percent by weight molasses solids; 

from 0. 1 to 40 percent by weight magnesium chloride; and 
from 0 to 30 percent by weight of a corrosion inhibitor. 

2. The deicer composition according to claim 1, wherein the composition 
comprises less than 45 percent by weigiht molasses solids. 

3. The composition according to claim 1, wherein the molasses is derived from 
cane molasses, citrus molasses, grain molasses, and combinations thereof. 

4. The composition according to claim 1, wherein the magnesium chloride is 
derived from liquid bittern. 

5. The composition according to claim 1 , wherein the composition comprises 
less than 25 percent magnesium chloride. 

6. The composition according to claim 1, wherein the corrosion inhibitor is a 
phosphate salt. 

7. The composition according to claim 6, wherein the phosphate salt is selected 
from the group consisting of orthophosphates, polyphosphates, pyrophosphates, 
organic phosphonates, and combinations tiiereof. 

8. The composition according to claim 7, wherein the phosphate salt is selected 
from the group consisting of diammonium phosphate, monosodium phosphate, and 
calciimi phosphate. 

9. The deicer composition according to claim 1, wherein the corrosion inhibitor 
is triethanolamine. 
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10. The ddcer composition according to claim 1, wherein the composition 
further comprises a solid deicer. 

1 1 • The deicer composition according to claim 1 0, wherein Ihe solid deicer is 
selected firom the group consisting of potassium chloride, magnesium chloride, 
sodium chloride, calcium chloride, urea, acetate salts, and combinations thereof. 

12. A deicer composition, the composition comprising on a water-free basis: 
at least 0.5 percent by weight magnesium chloride; 

at least 0.5 percent by weight molasses solids; and 
at least 80 percent by weight sodium chloride. 

13. The deicer composition of claim 12, wherein the composition comprises on a 
water-free basis: 

0.5 to 13 percent by weigjit magnesium chloride; 
0.5 to 3.0 percent by weigiht molasses solids; and 
85 to 96 percent by weight sodium chloride. 

14. The deicer composition of claim 12, wherein the deicer contains from 0.5 to 
1.5 percent by weight monosodium phosphate. 

15. The deicer composition of claim 12, wherein the deicer contains up to 2.0 
percent by weight diammonium phosphate. 

16. A deicer composition, the composition comprising: 

a) one or more phosphate salts; 

b) molasses solids; 

c) chloride salt; and 

d) sodium chloride. 
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17. The deicer composition of claim 16, wherein the composition based upon 
water-free weight comprises: 

at least 0.5 percent by weight phosphate salt; 

at least 0.5 percent by weight molasses solids; 

at least 2.0 percent by weight magnesium chloride; and 

at least 70 percent by weight sodium chloride. 

18. The deicer composition of claim 17, wherein the phosphate salt comprises 
monosodium phosphate. 

19. The deicer composition of claim 17, wherein the phosphate salt comprises 
dianomonium phosphate. 

20. The deicer composition of claim 16, wherein the composition based upon 
water-fbee weight comprises: 

0.5 to 2.0 percent by weight of a phosphate salt; 
0.5 to 2.0 percent by weight molasses solids; 
2.0 to 6.0 percent by weight magnesium chloride and 
80 to 97 percent by weight sodium chloride. 

21. The deicer composition of claim 20, wherein the phosphate salt comprises 
monosodium phosphate. 



22. The deicCT composition of claim 20, wherein the phosphate salt comprises 
diammonium phosphate. 



